Time course of chemotactic factor generation and the corresponding macrophage response to asbestos inhalation.
Inhalation of asbestos fibers causes a progressive fibrotic lung disease in humans and animals. Pulmonary macrophages are associated with asbestos exposure and have been implicated as significant mediators of the pathogenic process. In previous studies, we showed that macrophages are attracted to sites of asbestos fiber deposition, i.e., alveolar duct bifurcations. We also showed that macrophages accumulated at these sites as the result of asbestos-induced activation of complement proteins on alveolar surfaces, consequently producing C5a, a chemotactic factor for macrophages. In the present study, we have demonstrated the time course of chemotactic factor generation and the corresponding macrophage response in vivo. A complement-dependent chemotactic factor for macrophages was activated during a 3-h exposure to asbestos and reached maximal activity by 3 h postexposure. Macrophage accumulation followed and reached a maximal amount by 24 h postexposure. Rats decomplemented with cobra venom factor exhibited a significant reduction in macrophage accumulation, but the macrophage response ensued when serum complement returned to normal. Approximately 30% of the macrophages lavaged from complement-normal, asbestos-exposed animals contained fibers, whereas only half as many macrophages from decomplemented rats contained asbestos. A small but significant increase in lavaged lung protein was measured in asbestos-exposed animals. Evidence supports the concept that complement proteins on alveolar surfaces are derived from normal transudation of serum components from the pulmonary vasculature. Increased serum transudation could provide a source of alveolar complement that sustains the generation of a chemotactic factor for macrophages.(ABSTRACT TRUNCATED AT 250 WORDS)